The interplay between topological states and superconductivity is an important issue in condensed matter physics [1, 2] . One sequence of the interplay is Majorana bound states or Majorana fermions at the edge of topological superconductor, which can be used for topological quantum computations. Superconducting topological materials are promising candidates to realize topological superconductivity.
Superconductivity has been observed in topological insulators such as Cu-intercalated Bi 2 Se 3 [3] . Very recently, it has been discovered that the iron-based superconductor FeTe 0.55 Se 0.45 with a superconducting transition temperature T c = 14.5 K has a nontrivial topology with spin-helical topological surface states (TSS). Furthermore, the superconducting gap of those TSS has also been observed, paving a new way to realize Majorana fermions at higher temperature [4, 5] .
As with topological insulators, topological semimetals also have a nontrivial topology [6] [7] [8] [9] [10] , where superconductivity could be realized. Superconductivity can be induced by a point contact [11, 12] or under high pressure [13] in the topological Dirac semimetal Cd 3 As 2 . The point contact spectra of Cd 3 As 2 show a zero-bias conductance peak, suggesting unconventional superconductivity around the point contact region [11, 12] . Distinct from type-I Dirac semimetal like Cd 3 As 2 , type-II Dirac semimetal phase possesses over-tilted Dirac cones sharing similar mechanism with type-II Weyl semimetal phase [14] . Recent studies have revealed that the type-II Dirac semimetal state can be realized in several transition metal dichalcogenide compounds PtTe 2 [15] , PdTe 2 [16] , and PtSe 2 [17] with the CdI 2 -type 1T structure. Among them, PdTe 2 has the bulk superconductivity with T c = 1.7 K at atmospheric pressure. However, as the Dirac points reside at 0.5 eV below E F in PdTe 2 , the superconductivity may have nothing to do with the Dirac points.
To study the interplay between Dirac fermions and superconductivity, it is necessary to adjust the Dirac point to E F while retaining the superconductivity. To lower E F to the Dirac point, one common route is to reduce the number of valence electrons by element substitution. The number of valence electrons of IrTe 2 is one less than that of PdTe 2 . IrTe 2 has a structural transition at 270 K [18] and its high-temperature phase is isostructural to the 1T-structure PdTe 2 (Fig. 1a) . The first-principles calculations indicate that the 1T-structure IrTe 2 has a similar electronic structure, in which the band crossing along ΓA leads to a type-II Dirac point lies at 0.18 eV above E F (Fig. 1e,f) . Unfortunately, no superconductivity has been found in the pure 1T phase.
By substituting Pt or Pd with Ir, the structural transition is dramatically suppressed, which is accompanied with the appearance of bulk superconductivity [18] .
In the phase diagram of (Ir 1-x Pt x )Te 2 , T c reaches a maximum 3 K at x = 0.05 and gradually reduces with further increasing the Pt content [18] . We have synthesized a series of (Ir 1-x Pt x )Te 2 samples with x up to 0.5. The EDX measurements confirm that the chemical compositions are consistent with the corresponding nominal ones (Fig.   2b ). Our measurements of resistivity as a function of temperature show that T c is about 2 K for x = 0.1 and the superconductivity does not appear at temperature above 0.3 K for x = 0.25 (Fig. 2a) .
It is expected that the Dirac points should pass through E F with the Pt substitution, assuming that there are no essential changes in the electronic structure.
To determine the composition that the Dirac point passes through E F , we have Fig. 4g, we determine that the Dirac point passes through E F at x ~ 0.1, for which the ARPES intensity map at E F exhibits a point-like Fermi surface at the Brillouin zone center (Fig. 4f) . Figure 4h shows that the energy position of the Dirac point does not shift linearly with the doping level. The energy shift of the Dirac point becomes faster at higher Pt contents. The extrapolation based on the trend is consistent with the previous result of PtTe 2 [15] . We mention that if rigidly shifting the calculated bands of IrTe 2 , the Dirac point would pass through E F around x ~ 0.25. This value is higher than that determined from our experimental results. This may be due to that the band calculations slightly overestimate the energy position of the Dirac point of IrTe 2 . The previous study in PtTe 2 shows similar inconsistency between calculation and experiment [15] , with a discrepancy of about 0.1eV.
From our experimental results, we determine that the Dirac point lies at E F in the x = 0.1 sample with bulk superconductivity of T c = 2 K. This temperature is achievable in many experimental techniques, making the study of physical properties of the Dirac fermions in the superconducting state possible. Actually, the substitution of Pt in 1T-strucuture IrTe2 has two benefits: First, the substantial electron-doping lifts up the E F , leading the type-II Dirac points more close to E F . Secondly, it brings the bulk superconductivity to the system. In the region of 0.05 ≤ x ≤ 0.1, both the superconductivity and the Dirac points at E F have been confirmed in our transport and APRES experiments, respectively. The theoretical studies have proposed that the topological superconductivity can be realized in superconducting type-I Dirac semimetal [19, 20] . In contrast, there is no theoretical study on the superconducting properties in type-II Dirac semimetal. Our clear evidences suggest that the Pt-doping Band structure calculation. We performed the first-principles electronic structure calculations of the 1T-structure IrTe2 with the projector augmented wave (PAW) method as implemented in VASP package [22] . The generalize gradient approximation of Perdew-Burke-Ernzerhof type was used for the exchange-correlation functional [23] .
The cutoff energy for wave-function expansion was 500 eV. The k-point sampling grid is 16×16×8 for the band structure calculations. The tetrahedron method for
Brillouin-zone integrations was adopted to computer the density of states (DOS). A denser k-point mesh of 24×24×18 was used in the DOS calculations. 
